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ABSTRACT Characteristics of plasma nitriding and nitrocarburizing for steam treated sintered stecls were
studied. Fe-0.8%C powder containing Ni, Cu were sintered at 11207 and steamed at 5207 . Temperature of
plasma nitriding and nitrocarburizing was varied from 5007 to 600C. Gas mixture of nitriding was set at N, :
H,=80:20 (vol.%), but CHygas was added 1~2 vol.% for nitrocarburizing. Steam treatment for sintered steels
brought not only the formation of oxide layer but also decarburizing near the surface. Decrease in hardness
near the surface resulted from the formation of ferrite due to decarburizing. Thus, the low hardness was recovered
‘not with plasma nitriding but with plasma nitrocarburizing. Wear resistance propetties of steamed specimens and ni-
trocarburized specimens were better than those of nitrided specimens according to the pin-on-disk wear test. On the
other hand, the fatigue life of steamed specimen was shorter than that of nitrocarburized specimen.
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Table 1. Chemical composition of sintered steel

Fe C Cr Mo Mn Ni Cu
bal. 0.75 0.07 032 0.11 4.20 1.57
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Fig. 1. Optical r;i“i;:-rographs of sintered steels with the
following nitriding; (a) 550°C, 5 hours, N,:H.=80:20
(vol.%), (b) 600°C, 5 hours, N, : H,=80 : 20(vol. %).
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Fig. 2. Optical micrographs of sintered steels with the
following nitrocarburizing; (a) 550°C, 8 hours, N,: H,:
CH.=79:20:1(vol. %), (b) 600°C, 8 hours, N, : H,: CH,=
78:20:2(vol.%). -
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Fig. 3. Results of X-ray diffraction according to the
methods of surface treatment; (a) steaming (520°C, 3
hours), (b) nitriding (600 °C, 5 hours, N, : H,=80:20), (c)
nitrocarburizing (600 °C, 5 hours, N.: H.: CH=78:20:2).
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Fig. 4. Optical micrographies of steam treated sintered steels with the following surface treatment; (a) non-surface
treatment, (b) nitriding at 550 "C, 5 hours, N, : H,=80 : 20(vol. %), (c) nitrocarburizing at 550°C, 5 hours, N,: H,:CH.=
79:20:1(vol.%).
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Fig. 5. Changes of carbon concentrations at near sur-
face of sintered steels after steaming and/or nitrocar-
burizing.
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Fig. 6. Hardness distributions of surface treated sint-
ered steels.

Table 2. Results of XRD of sintered steels with differ-
ent surface treatment

Methods of Temperature of
treatment Nitriding/Nitrocarburizing
5507 600
Nitriding Y+ Yoty
Steaming+itriding Y+o+y Y+o+y
Nitrocarburizing Y+e YHe+y
Steaming+
Nitrocarburizing Y+Fe,C Y+Fe.C
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Fig. 7. Changes of Fe, Ni and Cu concentrations at
near surface of sintered steel after steaming.
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Fig. 8. Results of X-ray diffraction according to the
temperature of nitrocarburizing for the steam
untreated sintered steels; (a) 550°C, 8 hours, N,:H;,:
CH=79:20:1, (b) 600°C, 8 hours, N,: H,: CH,=79:20: 1.
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Fig. 9. Results of X-ray diffraction according to the
temperature of nitrocarburizing for the steam treated
sintered steels; (a) 550°C, 5 hours, N.: H,: CH,=79:20:1,
(b) 600°C, 5 hours, N.: H.: CH=79:20: L
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Fig. 10. Results of wear testing at 875N load and 0.25
m/s speed with differently nitrocarburized specimens.
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Table 3. Surface roughness of surface treated sintered
steels

Surface Condition of  Surface roughness (um)
treatment  surface treatment Ra Rz
Steaming 5207, 3 hour 0.564 6.489
Plasma 5507, 5 hour 0.547 8.184
nitriding H,: H,=80:20
Plasma 5507, 5 hour 0.870 11.294
nitrocar- N.:H.:CH,=
burizing 79:20:1

5507, 5hour  1.143 10334

N.:H,:CH.=

78:20:2

‘Table 4. Fatigue life of surface treated sintered steels

Test condition Steaming Plasma
nitrocarburizing
torque : 1.5 kNm fracture at fracture at

frequency : 10 Hz 220,580 cycles 723,060 cycles
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